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Results
Whole-cell patch-clamp recordings were obtained from MNCs acutely isolated from the supraoptic nucleus of adult rats as previously described (Oliet and Bourque, 1992 , 1993a , 1993b . To determine if osmoreceptor neurons are also Na ϩ sensitive, we first examined if there were differences in the responses of MNCs to identical hypertonic stimuli (ϩ30 mosmol/kg) mediated by the addition of either mannitol or NaCl. Under current clamp (initial membrane potential ϭ ‫ف‬Ϫ65 mV), hypertonic stimulation with excess NaCl was significantly more potent than osmotically equivalent mannitol, both when considering the number of action potentials prevail had P Na :P K remained fixed at 0.182 ( Figure 2E ). Figure 5C ). Osmomechanical modulation of SIC channel activity, therefore, can effectively modulate the ampliThe results of the experiments described above suggest that changes in selective permeability and electude of Na ϩ -specific responses. We have previously shown (Oliet and Bourque, 1996) that the probability of trochemically driven Na ϩ flux through active SIC channels form the basis for Na ϩ detection in hypothalamic opening of single SIC channels can be reduced by the lanthanide trivalent gadolinium (Gd 3ϩ ). This effect is not MNCs. If this hypothesis is correct, the amplitude of Na ϩ -dependent responses should increase under conditions due to a difference in osmomechanical gating but to a specific reduction of the channel mean open time due in which the activity of SIC channels is enhanced and be reduced when the SIC channels are inhibited or blocked.
to channel block. The addition of Gd 3ϩ in the extracellular solution therefore provides an opportunity to examine Since the probability of opening of SIC channels is enhanced by decreases in cell volume (Oliet and Bourque, the effects of reducing SIC channel activity independently of osmomechanical effects. As illustrated in Fig1993a, 1996 , 1994) , effect. From a theoretical perspective, a Na ϩ -evoked physiologically relevant increases or decreases in [Na ϩ ] o increase in P Na :P K could be due to an increase in absolute elicited significant depolarizing and hyperpolarizing re-P Na , a decrease in absolute P K , or a combination of the ceptor potentials, respectively. More importantly, the two. If the change in ionic flux resulting from an isoosreceptor currents generated in response to changes in motic hypernatremia was exclusively due to an increase [Na ϩ ] o exceeded those simply attributable to changes in P Na , one might expect the resulting inward current to in electrochemical gradient across a fixed P Na :P K (Figure be associated with a measurable increase in conduc-2E) and were significantly greater than those observed tance. The data in Figures 4C and 4D , however, show in control neurons having a similar or greater input conthat this is not the case. Similarly, if a rise in [Na ϩ ] o ductance (data not shown). Finally, it is worth noting caused an increase in absolute P Na , one should observe that Na ϩ -evoked changes in E REV were sustained for as an increase in the magnitude of G osm evoked by a conlong as the changes in [Na ϩ ] o could be delivered ( was NaCl than when it was mannitol (Figure 1 ). Electro- current and thereby modulate the effectiveness of osmomechanical stimuli on membrane potential and neu-
